Recent studies have indicated a rising prevalence of hypertension in rural and urban areas of India. A population-based survey was carried out during 1994 -1995 in seven rural and non-industrialised villages around RaipurRani block in the state of Haryana, India, to determine the prevalence of hypertension and its associated risk factors. A total of 2559 individuals (86% of the eligible population) in the 16 to 70-year age group were interviewed using a pre-tested structured questionnaire to find out the lifestyle characteristics. Three blood pressure (BP) readings were recorded with a random zero sphygmomanometer at three different times. One hundred and fourteen individuals (4.5%) were found to be hypertensive according to JNC V criteria (BP of у 140/90 mm Hg). Mean systolic and diastolic BPs were 116.9 and 71.7 mm Hg in males and 119.1 and 72.7
Introduction
Most of the developing countries including India are undergoing epidemiological transition. 1 Infectious and nutritional diseases are receding among adults while non-communicable diseases are becoming increasingly common as the cause of morbidity and mortality. [1] [2] [3] Demographic projections indicate a major increase in cardiovascular disease mortality in India due to an increase in life expectancy and changes in the age structure of the growing population. 1, 3 A recent meta-analysis 4 has noted a rising trend in the prevalence of hypertension in India over the last three decades. The rising trend is particularly high in urban populations. Even in urban areas, the prevalence of hypertension is higher among professional people than among industrial workers. 5 Higher prevalence reported recently could be due to a change in the definition of hypertension from 160/95 mm Hg to 140/90 mm Hg as suggested by JNC V. 6 In one study prevalence of hypertension increased from 8% to 24% in males and 6% to 17% in females with the change in definition. 7 Recent studies, 2, 8 however, have shown that there is a general increase in the risk factors for hypertension and other non-communicable diseases in India. The risk factors of non-communicable diseases have been shown to be prevalent even in children. 9 There is a lack of information about risk factors for hypertension in rural population where traditionally infections and nutritionally-related diseases are more common. Therefore a cross-sectional study was carried out to find the prevalence and determinants of hypertension in a rural and un-industrialised population of North India.
Subjects and methods

Study population
A house-to-house survey was carried out in seven villages of RaipurRani block in the district of Panchkula, Haryana state (India) from April 1994 to December 1995. These villages are situated at a distance of about 70 kms from Chandigarh city, the capital of Punjab and Haryana state. The villages were selected in such a way that the population in these villages was representative of un-industrialised rural India. From the selected villages, all resident individuals in the 16-to 70-year age group (n = 2964) were interviewed using a pre-tested interview schedule based on the recommendations of the World Health Organisation. 10, 11 The interview schedule included questions about general health, diet, exercise, smoking, drinking habits, physical activity, occupation and economic status. A total of 2964 individuals were interviewed. Four hundred and five individuals (13.7%) could not be interviewed despite visiting their house three times including one visit on a Sunday. Most of these people were working in the armed forces or in cities whose families were in the village. The final sample consisted of 2559 individuals (86.3%). The response rate was higher among females (1329/1433, 92%) than males (1230/1531, 80.3%).
General examination
Three blood pressure (BP) readings were recorded by random zero sphygmomanometer in the right upper limb while in a supine position by a trained investigator. The arms were bared and supported at heart level. The first Korotkoff sound (phase I) was taken as systolic BP and disappearance of sound (phase V) was taken as diastolic BP. Two readings of the BP were recorded on a single day at a minimum interval of 30 min and a third reading was taken after an interval of 5-7 days. The average of three readings was taken as the BP of an individual. This protocol was followed as previous studies on hypertension and the pilot survey in the rural area have shown that measuring BP pressure on different visits takes into account BP variability of the subjects. 12, 13 Weight was recorded on a measuring scale (bathroom scale) using standard methods. The scale was calibrated after every 15 days with a standard beam scale. The subjects were weighed in minimal clothing without shoes. Weight was recorded in kilograms to the nearest 0.5 kg. Height was recorded in a standing position with the subject's shoes and socks removed prior to measurement.
Data analysis
Hypertension was diagnosed based on JNC V criteria, ie, systolic BP у140 mm Hg and/or diastolic BP у90 mmHg or individuals on antihypertensive medication. 6 Body mass index (BMI) was calculated as weight in kg divided by square of height in metres. 14 The population was graded into sedentary, moderate and heavy activity groups according to their occupation 15 as there was hardly any leisure time physical activity reported. For categorising occupational-related physical activity, the occupations were categorised into sedentary, moderate and heavy activity groups by three experts who were well versed with the type of activities usually done in different occupations. The scores were matched and the differences were sorted out taking into account the existing literature. 16 , 17 The economic status of the population was low to average. The total family income from all sources was inquired. The socio-economic status of the family was based on total family income per month. 18 The families in a higher income group (social class IV and V) were considered to be of high socio-economic status. In India, tobacco is smoked as rolled tobacco leaves (bidi), in pipes (hookahs), cigarettes or chewed in betel quid. Hence, current users of any form of tobacco (cigarette, bidi, hookahs and chewing in betel quid etc) together with former smokers were classified as 'smokers' in accordance with previous studies. 19 Similarly, individuals consuming alcohol in any form, current and former, more than four times a month were classified as 'alcohol consumers'. Subjects who had not received any formal education were classified as illiterate. 20 
Statistical analysis
The analysis was done using Epi-Info and SPSSPC+ computer package. The prevalence rates are given in percentages. Inter-group comparison among individuals were done using chi-square for categorical variables and Student's t-test for quantitative variables. Multiple logistic regression models were used to examine the relationship of hypertension with BMI, smoking, alcohol intake, illiteracy and socio-economic status.
Results
The prevalence of hypertension was found to be 4.5% (114/2559, 95% confidence interval 3.7, 5.3). Table 1 shows the prevalence of hypertension according to age and sex. The prevalence of hypertension was significantly higher among females than males (5.8 vs 3.0%, P Ͻ 0.05).
Mean blood pressure
The mean age of those who participated in the survey was 35.6 years. The mean systolic and diastolic BPs were 116.9 and 71.7 mmHg in males and 119.1 and 72.7 mmHg in females (Table 2) . Mean systolic BP rose progressively across the entire age range in males as well as in females. However, the average diastolic BP plateau was between 40 to 70 years of age in both males as well as in females. After the age of 30 years, both mean systolic and diastolic BP levels were higher in females than males (P Ͻ 0.001, Table 2 ).
Classification of BP status
Classification of BP according to JNC V indicates that out of 2559 individuals who were not taking antihypertensive medication, 83.3% had a normal BP; 12.4% had high normal BP; 2.8% had stage I; 1.1% had stage II; 0.2% had stage III and 0.1% had stage IV hypertension (Table 3) . Table 4 shows that only 26.3% (30/114) of all hypertensives were aware of their high BP. Sixteen percent (18/114) hypertensives were put on treatment by the physician but had left the treatment on their own, while 3.5% (4/114) were never put on any form of treatment. Among the hypertensives who were taking regular pharmacological treatment for hypertension, only 3.5% (4/114) had achieved BP control (Ͻ140/90 mm Hg).
Hypertension awareness, treatment, and control
Lifestyle characteristics
The risk factors for hypertension in males and females are shown in Table 5 . The prevalence of smoking in the community was significantly more in males (66.3%, 815/1230) than females (18.7%, 248/1329). Only males were consuming alcohol in the community. The prevalence of alcohol consumption among them was found to be 23.7% (292/1230). Sedentary lifestyle, higher economic status, body weight and BMI were associated with hypertension among males and females. Regular alcohol intake was a risk factor among males whereas illiteracy and smoking were significantly associated with hypertension among females ( Table  5 ). Logistic regression showed that increasing age, higher BMI and sedentary lifestyle were associated with hypertension both among males and females. Males have the additional risk factor of alcohol consumption (Table 6 ).
Discussion
The prevalence of hypertension in this rural nonindustrialised north Indian population was very NS = non-significant P Ͼ 0.05; SES = socio-economic status. *No female was consuming alcohol in the community. low. The prevalence of hypertension among the 16-to 70-year age group based on JNC V cut-off point of 140/90 mm Hg was 4.5%. This prevalence is one of the lowest reported prevalences among most of the rural communities in Southeast Asia. 21 The prevalence of hypertension varied between 4% to 5% in rural Thailand and 22% in rural Philippines in the INCLEN study in the age group 35-65 years with 160/95 mm Hg cut-off value. 21 The prevalence rate of hypertension also varies widely in rural India because of different social, economic and cultural backgrounds. In a recent review, the prevalence rate in rural India was reported to vary from 0.36% to 17.9% according to previous WHO criteria and 2.93% to 17.9% according to JNC V criteria. 4 Even though the prevalence of hypertension was one of the lowest, there was an age-related increase in BP. The systolic BP showed a rising trend throughout the age ranges of 16-70 years while diastolic BP tends to plateau after the fifth decade. This finding of a rise in BP with age is similar to the trend found in most of the developed countries, 22 however, the slope of age and BP is much steeper in developed countries. One of the reasons for lower prevalence of hypertension in this area may be the lower BMI of this population. The average BMI of this population was only 21.3 kg/m 2 . However the hypertensives had significantly higher BMI than normotensives even in the normal range of BMI. Multivariate analysis also showed BMI as an independent predictor of hypertension. Most of the rural population was also engaged in moderate to heavy physical activity. The individuals who were in sedentary jobs had a higher prevalence of hypertension. As compared to the male population, females had a higher BMI and were mostly doing sedentary work which may be the reason for the significantly higher prevalence of hypertension among females. The female population had significantly higher mean systolic and diastolic BPs than males after age 30 (P Ͻ 0.0001).
Females who were illiterate and smokers also had a significantly higher prevalence of hypertension than normotensive females in univariate analysis ( Table 5 ). The same trend was also clear among the male population. However, both smoking and illiteracy lost significance in multivariate analysis implying thereby that other factors like BMI, age and sedentary lifestyle were more important ( Table 6 ).
The relationship of alcohol consumption with prevalence of hypertension is not very clear in epidemiological studies. 22 , 23 The present study found a significantly higher prevalence of hypertension among males consuming alcohol more than four times a month. However there is need for more studies to corroborate this finding.
Awareness and treatment compliance
Awareness and treatment among hypertensives are usually taken as indicators of the level of hypertension control in the community. Various surveys in India have reported awareness ranging from 6-23.5% in rural areas 7, 24, 25 and 21.1-60.5% in urban areas.
5, 26 The corresponding figures of awareness are 37.5% in Egypt 27 and 68% in the USA. 28 Blood pressure control was poor in the community as only 3.5% hypertensives had BP within an acceptable range (BP Ͻ 140/90 mm Hg). Sharma et al 5 in a study among industrial workers showed control of BP in only 1.1% individuals.
We have already reported that hypertensives in this population were more hyperinsulinaemic than age and sex-matched normotensives. 29 Although the prevalence of hypertension was low in this population, the risk factors for hypertension were similar as in other surveys from rural and urban India. 5, 7, 19, [24] [25] [26] The rural population of India constitutes about 70% of India's total population. With increasing urbanisation and industrialisation, the prevalence of hypertension is likely to increase. The prevalence of smoking in this rural population is alarmingly high and this is also true in rural surveys in other states of India. 7, 30 An effective educational programme to prevent the rise in BMI, smoking rates and sedentary activity in the population is needed.
